The identification of early myocardial infarction is a common problem in necropsy pathology, as sudden cardiac death is the most common finding in postmortem examinations carried out for the coroner.' In such cases, however, occlusive coronary artery atheroma is often the only finding. This is because the time interval involved is too short to allow the development of identifiable infarction. Although many and various methods have been described to identify early infarction, at present there is no one single technique in regular use that can recognise these early signs of cell injury and death. Recently, however, three of us have been able to demonstrate that the measurement of cardiac isoenzyme activities can aid the identification of early myocardial infarction.2 The present study was undertaken to assess whether a quantitative analysis of myocardial contraction bands could improve the accuracy of such a diagnosis, when used in conjunction with cardiac isoenzyme activities.
Contraction band necrosis, also known as myofibrillar degeneration3 and coagulative myocytolysis,4 is a type of cell death that is identifiable as early as two minutes after irreversible cell injury has occurred.5 The lesion is produced by a disruption of the linear arrangement of myofibrils via hypercontraction, leaving dense aggregates of both thick and thin filaments that are separated by clearer areas now devoid of myofibrils. 6 containing contraction bands and remeasuring the area. In total 64 cases were collected for which the full biochemical data were included and the number of cells/mm2 containing contraction bands could be quantified. Additionally, in all cases the postmortem examination interval (PMI) was known, which was the time in hours between death and necropsy.
Results
The 64 cases had already been classified into three groups from the results of the necropsy, in combination with the histological evidence. There were 26 cases of non-cardiac death, 12 cases of definite myocardial infarction, and 26 cases of occlusive coronary artery atheroma without evidence ofinfarction-that is, possible myocardial infarction. The section with the highest number of cells/mm2 containing contraction bands was selected from the multiple sections examined in each of the 64 cases, and was used for statistical analysis. The number of cells/mm2 containing contraction bands varied from 0-02 to 12-25 with a mean of 1 87, and decreased with increases in the PMI, which itself varied from three to 70 hours, with a mean of 25 hours. The results were analysed statistically using logistic regression and discriminant analysis,'2 both of which gave similar results. Logistic regression, however, is the preferred technique, as it does not assume multivariate normality of the predictor variables and leads to a direct estimate of the probability of death from a cardiac cause without resorting to Bayes' theorem'3-'5 which permits the combination of many individual test results to give a final odds ratio. It predicts a future event based upon associated events of the past and although the principle is simple, the implementation of the theorem requires much tedious calculation. Using logistic regression, L= logit(p) -ln(p/ [l-p]), where p=exp(l)+exp(l); p is the estimated probability of the death being due to myocardial infarction, and a "predicted positive" result is indicated by values of p>0 5. Tables 1, 2 and 3 contain the relevant data collected in this investigation and also show the resulting p values from the biochemical analysis of the same cases. When the number of cells/mm2 containing contraction bands and the PMI were combined, the results in table 4 were obtained. In this model, 92% (24/26) of the non-cardiac deaths and 67% (eight of 12) of the deaths due to myocardial infarction were correctly classified. In addition, 27% (seven of 26) of the cases of possible myocardial infarction could be reclassified as cases of myocardial infarction.
The biochemical data had also been analysed using logistic regression, and the best model was found to be a combination of total CPK in the right atrial blood, percentage of isoenzyme MB in the peripheral venous Logit(p)=-3503 + 24251og(PMI) + 22831og(bands/mm'). 21 In their studies, and in subsequent experiments by others, contraction band necrosis was produced by reperfusion following temporary ischaemia. [22] [23] [24] [25] It also occurred at the boundary of an area of coagulative necrosis following permanent ischaemia. Other studies have shown that increased catecholamine concentrations, either exogenous or endogenous, can produce contraction band necrosis,102128 which has consequently been reported in the following: administration ofpolymxyin, neomycin, plasmocid, streptokinase, trypsin, ficin, papain, cobalt, and corticoids; potassium and magnesium deficiency; hypothermia; oxygen toxicity; electric shock; haemorrhagic shock; intra-cranial haemorrhage; near drowning; cocaine abuse; pheochromocytomas; and severe emotional stress.1029 31 These conditions are not relevant to the current study though, as the majority can be excluded from the clinical details alone, and the remainder eliminated by routine postmortem examination, biochemistry and toxicology. Of more importance, however, is the fact that contraction band necrosis can be produced by resuscitation, via both catecholamine administration and defibrillation,32 thereby making their quantification unhelpful in such cases. In this study all cases were of sudden death without resuscitation. However, even in those cases where resuscitation has been attempted, there is likely to be other evidence of myocardial infarction, such as an electrocardiogram.
In 1954, Schlesinger and Reimer identified the presence of contraction band necrosis in 51 of 80 hearts showing recent coagulative necrosis, compared with 45 of 278 hearts showing previous fibrosis and five of 213 normal hearts. 33 In addition, the present study showed that the extent of the contraction band necrosis was greatest in those hearts where coagulation necrosis was also identified. Bouchardy and Majno, in 1973, seem to have been the first to suggest that contraction band necrosis represented a discrete but important sign of cellular disease in early infarcts and that consequently it could be a useful adjunct in the diagnosis of early myocardial ischaemia. 34 In 1975, Baroldi reviewed the functional significance of different types of myocardial necrosis. 35 In 100 cases of definite myocardial infarction, contraction band necrosis was documented in a total of 96% of cases, and in 200 cases ofsudden death with obstructive coronary artery atheroma, but no demonstrable infarction, contraction band necrosis was the only lesion in 67% of cases. In 16% of these cases, coagulative necrosis was also identified, 76% of which also contained contraction band necrosis. Later, in 1975, Reichenbach and Moss published a study of myocardial cell necrosis and sudden death.36 Of 50 cases of sudden death, contraction band necrosis was found in 88%. Furthermore, 16 of these cases showed coagulative necrosis. However, severe coronary artery atheroma was rare. In 1979, Baroldi et al published another postmortem study of sudden coronary death.4 Of 208 cases ofsudden death, contraction band necrosis was the unique lesion in 72% of cases and was seen 
